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Civil  Engineers*  Many  .    .3  of  the  staff  s«     >n  committees  of 
several  of  these  organizations «  One  division  and  three  coram'        the 
Highway  Ressarch  Board  are  chaired  by  members  of  the  Project  staff  while 
one  members     3  on  the  Executive  Committee  of  that  group.  Members  of 
the  staff  also  serve  as  members  of  the  Board  of  Directors  of  ASTM  and 
MPT  and  as  chairmen,  of  Committees  of  ASTM  and  ACI. 

Numerous  honors  and  recognitions  were  granted  to  members  of  the 
staff  during  the  past  year.  Included  among  these  were  the  continued 
chairmanship  of  the  AASHO  Road  Test  Advisory  Committee  by  Frofessor  Woods} 


■■'. 


■:.ori.  of 
Goote;  th< 
cf 

Pre . 

as  Pz*er 
the   . 

Enz 


■ 

■  ' 

of 

/ 

CCS 

J*  E.   Bsll 

Is  G, 

J. 


M* 

ksv 

ANNUAL  REPORT  OF  THE  ASSISTANT  DIRECTOR 
1959-1960 


by 

Harold  Lo  Michael 

- 


Joint  Highway  Ressarch  Pre,: 
Fils:     l«=a=3 


Ptirdu©  University 
LafaysitOf.  Indiana 


November  2.  I960 


m  ex 


RESEARCHES  OF  THE  JOINT  HIGHWAY  RESEARCH  PROJECT 


Airphoto  Interpretation  Reuearoh „  «  .  .  .  *2-3 

Bituminous  Materials  and  Flexible  Pav  .1  .  0  0  4-6 

Chemistry  of  Materials  Research  .........».»<,  6—7 

Concrete  Materials  and  Rigid  Pavement  Research  a  .-  ♦  .  0  7-9 

Economies,  Administration  and  Finance  Re  search  .  .  „  „  .  9-11 

Soils  and  Pavement  Design  Research  .  .  0  ,   o  »  o  <-  *   .  .  11-13 

Traffic  Engineering  and  Safety  Reseax^ch  ........  .  33-16 

Special  Research  Projects  »•<>..  .........or,  16-17 

TRAFFIC  ENGINEERING  SERVICES  ,  .  0  .  0  .  .  „  0  c  0  0  .  .  „  .  c  1&~19 

PERSONNEL  OF  JOINT  HIGHWAY  RESEARCH  PROJECT  •  »  . «,  20-25 

AuVxsory  ncardi  •  «...«eo.».«ooooQo.«o  20 

Record  of  Meetings  and  Attendance  ••••»••»•••<,  21 

Research  Staff  .  ■  •  •  •  .  •  <  o..oo.o.  000.0  22-23 

Date  of  Appointment  of  Present  Staff  •  <,  .  ,   *  »  -  =  24~25 

KEW  STAFF  MEMBERS  DURING  PAST       a  0  o  o  .  0  .  .  ,  .  .  26 

STAFF  RESIGNATIONS  DURING  THE  YEAH  .............  *  27«*23 

PUBLICATIONS  ............  .......  o  29«33 

Annual  Reports  ~  Engineering  E::psr:'/  .  0  o  29 

Abstracts  of  Engineering  Staff  Publications  and       0  30 

mJ\14=A€  l*A*iS       00900000C««'09**«0»*»t>0*0  ^0 

£t@jJ£\&£*  X>  S         ooo«««*i»*scGft*«*<»«e«o«o  jO^JA 

itiu'wCS         ©      a       o       *       *       k ■       ©      »       ,'       0       9«ee*o*9«*4o»«o  3jL»*!*32 

Other  Publications  ...............ooo.  32-33 

JOINT  HIGHWAY  RESEARCH  PROJECTS  AND  ADVISORY  BOARD  REPORTS  „  .  34-39 

SUMMARY  TABULATION  OF  RESEARCH  PROJECTS  ...........  40-50 

EXTRA  LABOR  EMPLOYEES. 51.54 


ANNUAL  RSFORT  OF  THE  ASSISTANT  DIRECTOR 
July  1,  1959  to  June  30p  I960 

RESEARCHES  OF  THE  JOINT  HIGHWAY  RESEARCH  PROJECT 

The  Joint  Highway  Research  Project  in  the  School  of  Civil  Engineerix 
is  organised  to  do  cooperative  research  with  the  Stats  Highway  Department 
of  Indiana*,  Research  was  initiated  on  June  la  1936*  end  formally  author= 
ised  by  an  act  of  ths  Indians  State  Legislative  on  March  11^  1937s  and 
amended  Marchs  1949 o  The  purpose  of  this  org"     Lon  is  to  make  basic 
studies  of  materials  used  in  highways;  to  facilitate  eeoncs&cal  design9 
construction^  and  maintenance  of  county  and  state  highways;  to  invasti~ 
gate  traffic a  safety  ?  and  economics;  to  provide  advanced  instruction  in 
the  fundamentals  of  highway  engineering  and  related  research:  and  to 
provide  practical  experience  in  construction  and  maintenance  p  rocsdures 
and  use  of  highway  material©,,  The' Project  is  guided  by  an  Advisory 
Board  consisting  of  five  members  of  the  Stat©  Highway  Department  and 
six  members  of  the  staff  of  the  School  of  Civil  Engineering  at  Purdue 
University,, 

The  research  conducted  during  the  year  in  eight  areas  for  the  State 
Highway  Department  xiras  varied  and  important©  Thirty-eight  (38)  research 
projects  were  active  and  are  briefly  discussed  in  the  following  pages b 


AGTIVE  HBSEA  0JECT3 

Research  under  tha  dir 


jetaj; 


Investigators    £b?2e  Parvis 

This  pro Jeot  is  an  iave  stigai 
net  characteristics  by  3  of  ac  3  to  del 

values  of  the  constants  in  design  fosse  of 

the  attributes  of  water  they  influ  ff«     An  attesipt  is 

fceing  nade  to  develop  a  procsdur®  for  using  aerial  si 
be  app3J.ec!  by  the  bridge  engineer* 

PfeQ^ggsa-tgiflsty-ic 
structien    (0-36-320T 

Investigator:    &•  R»  Johnson 

Qualitative  data  on  final  pay  items  in  hij 

obtained  by  photograransetric  flisasurement  of  aerial  photographs*    A 

comparison  was  jnads  with  field  ueasc  way 

irtnsnt  of  Indiana*  tograromsiric  naasu  ation9 

erabankmentp  borrow,  concrete  pa vena nt  and  appurtenances ,  guard  rail 

and  paved  side  ditch  agreed  within  Z»5%  of  field  eonputaticas*    Errors 

in  identification  occurred  in  measuring  sodded  areas  and  curbing  that 

preclude  the  use  of  photograranstry  for  these  itonsc 
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Investigator:     iierJa  Parvis 

Detailed  drainage  maps  were  completed  for  the  92  counties  in 
the  State  of  Indiana*.     An  Atlas  was  piblishsd  and  contains  ma^. 
seals  of  one  inch  equals  two  miles  with  a  brief  description  oz 
county  including  geology  soils,   rnd  drainage  features*     Individ 
maps  are  also  available  at  the  scale  of  one  inch  equals  one  mils  or 
one  inch  equals  two  m£es» 

Indiana  Engineering,  Soils  Mapping     (G-36-52SJ 
Investigator-:     P«  T«  Yah 

The  object  of  this  project  is  5t,  to  investi 

and  develop  the  airphoto  patterns  of  soils  in  the  various  coui 
Indianaj  second^  to  obtain  a  complete  engineering  soils  map  of  the 
state*     Engineering  soils  maps  of  individual  counties  are  prepare 
a  scale  of  one  inch  equals  am  mils*     Gass  and  Kosci  s  seera 

completed  this  year  making  a  total  of  31  engi!         ng  soils  maps  available 
for  distribution*     Thi3  cooperative  project  is  s  ?d  by  t!  reaii 

of  Public  Readsg  Soil  Conservation  Service  (USDA)  and  tl  hway 

Department  of  Indiana » 

SjfetSL^^s&gBJfea    (0-36-51J) 

Investigators     ?•  To  Xeh 

This  is  a  project  undertaken  to  prepare  a  State  Drainage  Kip  at 
a  scale  of  one  inch  equals  four  miles  utilising  individual  detailed 
county  drainage  maps  previously  preparedo     Sixty  countiee  have  been 
traced  onto  the  state  base  map© 


Research  under  ths  direction  of  Wo  H»  Goett; 

Ega2.ua.Mog  Qf-BltaxtdRoua  Gonorete_teJfe;T^.aM.d.JJoad..TQ_G:&,.c:-\  Slab  Type 
SgecdLa&a     (C-36-6KJ 

Investigator:     J.  H*  Dermis 

This  study  has  determined  that  ]  n  be  obtained  from 

the  repeated-load  test  which  give  a  nseasure  of  the  dof.  on 

characteristics  of  bituminous  concrete  surface  jrd>:tures«.     Ths  te 

parameters  do  not  ccnspajpa  with  Hveesa  StabilsEstei*  values  sine©  t 

repeated-load  test  gives  a  measure  of  deforscatievs  characteristics  fey 

a  repeated  constant  loadg  while  the  Hveeia  Stabiles&tsr  test  gives  a 

measure  of  stress  transmission  characteristic  *a  that 

tte  results  of  this  investigation  Taisre  not  suitable  for  evaluating 

bituminous  concrete  surface  nuxbures  with  respect  to  rutting  i 

shoving  because  ths  specizrea  density  deeref  apeated  loading 

rather  than  increased  as  occurs  uncfer  traffic** 

Investigator:     J»  H»  Schau& 

The  testing  phase  of  this  stu  tally  cossplete  and  a 

report  is  in  progress©     It  Iras  been  deten  ::.hat  there  ie  a  change 

in  volume  of  a  bituminous  saisefcure  tested  triaxial3y  and  that  a  change 
in  void  content  is  reflected  in  a  change  in  shear  strength*    Alsoj,  foi? 
the  test  conditions  utilized^  shear  strength  is  not  affected  significantly 
by  san^ls  drainage  conditions*.     Further  analysis  of  the  data  is  in 
progress* 


(c-36^ssj 

Investigator:     No  6»  Gaudette 

The  pisrpoEa  of  this  ©tuqy  is  to  inv,  applicability  of 

the  Hveem  Stabilcaieter  design  a»thod  utilisiKg  the  kneading  ecapaetcr 
and  the  accompanying  design  criteria  to  ths  adiana  AA  type  B 

surface  mixture*    If  it  appears  to  t  jtu&y  prop 

investigate  the  changes  nscessary  to 
for  ths  Indiana  mixture* 

j£lBBaB8&mJ&&M&M&M&-:  (C-36-53J) 

Investigates^    J»  F»  Stephens 

Prom  this  laboratory  investigation  it  fc  »n  cone  -,hat 

the  skid  rssistance  of  fine  bituminous  mixtur  dependent  up 

sizes,  shape  and  mineral  composition  of  the  aggregate  particles*     ifibaes 
with  a  range  of  particle  sizes  are  more  skid  .  ant  than  one 

mixes  and  thsiiner  a&xss  are  more  skid  resist  ian  coarser- 

Angular  particles  have  higher  initial  skid  resistance,  but 
faster  and  the  long-^angs  resists  5  provided  equally  as  vjsII  by 

rounded  particles*     Silica  consent  abtfu©  the  40-50^  level  is  desirable^ 
but  high  silica  content  is  not  as  important  to  good  3kid  resistance  as 
is  proper  gradation  and  size* 

Investigator:    W8  Ho  Goets 

A  continuing  study  is  being  made  of  changes  in  density  and  Hveem 
stability  of  bituminous  concrete  mixtures  under  traffico     These  test 
data  are  also  being  related  to  performances     Cooperative  laboratory 
design  work  en  Indiana  mixtures  is  being  conducted  with  the  Indianapolis 
laboratory  of  the  SHDI» 


Testffl  *n  Coreg  frag  D1|||gf|  ,ffl.  Te,flfr  Road     (C-36~55?) 
Investigator:     N„  G»  Gaudette 

The  height ,  density  and  Hveeia  stability  cf  surface „  binder  and 
base  courses  on  the  U»  S«  31  test  road 

Extraction  and  recovery  tests  were  performed.     The  data  were  transmi 
to  the  SHBX  and  released  as  a  Test  1  andunu, 

C&aa&fteJ^  Materials  Eeg-ea:, 
8a search  under  the  direction  of  W» 

Ca^sr^eXir^Treat;  } 

Investigator:    W«  L»  Dolch 

The  dazipprocfing  treatments  ,  :  3s  bridge 

highway  system  are  being  observed  periodic  ;  discover  if  the 

treated  portions  have  better  durability  than  the  untreated  control 
portions*     No  differences  have  been  ©be  ar» 

£or£s^v^mrac^|^s^^8^oX,':       ,  (C-36-47F) 
Investigator i    Ma   L»  Dolch 

During  the  past  year  a  few  ?;  ^sasureasnte  were  cads 

on  the  same  samples  used  in  an  earlier  study*  '.he 

additional  data  supported  the  earlier  s  project  is 

concerned  with  the  description  of  the  pore  structure  and  a     ,ad 
properties  of  concrete  coarse  aggregates.  These  properties  are 
important  to  the  durability  of  concrete,  particularly  in  freezing  and 
thawing  exposurec  The  approach  used  involved  the  relationships  between 
pore  structure  and  the  flow  of  fluids  through  these  materials 3  density, 
porosity,  permeability,  absorptivity,  tortuosity,  and  water  vapor 


sorption  have  been  measured*  The  properties  of  a  model  h 
calculated  from  these  data*  Relationships  between  fiald 

and  certain  of  these  properties  l&ve  bean  found*.  Studias 
limited  to  limestone* 


Investigator:   S»  Popo-vico 

A  theosy  of  the  mathematical  .tion  of  the  { 

concrete  aggregate  la  being  tested*  I  pias 

concrete  are  measured  for  various  gr  zations* 


Smi&teJ^&sM^sLMM&l         XEa&r 


Research  undsr  the  direction  of  J»  F*  McLaughi:: 

M.al.jaf.jaiei^^  (C-36-1 

Investigators  Ss  Popovics 

An  investigation  was  made  to  determine  whether  calcium  silicate, 
formed  by  reacting  sodium  and  calcium  chloride ff  would  close  the  \ 

of  chert  pieces  thus  making  them  more  durable  in  concets*  It  was 
found  that  the  method  reduced  water  absorption  of  the  chert  when  the 
penetration  of  the  reacting  solutions  viae  assisted  by  heat  and  vacuum* 

^by..  Free  zing  and  Thawing.; 


Investigator:    J«  F»  McLaughlin 

A  program  of  coopsrative  freezing  and  thawing  tests  of  concrete 
specimens  vjas  conducted  by  thirteen  laboratories  using  the  four  ASTM 
Tentative  l«thods  of  Teste     Three  concrete  mixtures  were  used  involving 
differsnt  aggregates  and  two  different  air  contents*     Large  variations 


8 

:1b  durability  wera  found  for  the  aama  concrete  mixture  and  for  teats  by 
the  saira  method,  both  within  and  between  laboratories*  It  iras  concluded 
that  thosa  methods  provide  useful  procedures  for  comparing  the  relative 
durability  oi*  different  concretes  within  a  givea  laboratory;  that  a  wide 
variation  of  results  in  the  middle  range  of  durability  appaars  to  be  a 
normal  characteristic  of  the  methods 3  that  the  data  do  not  permit 
recomrranding  one  test  mathod  over  the  c     for  all  purposes;  ai 
the  ability  of  concrete  to  withstand  a  severe  laboratory  freesing-ai 
thawing  test  is  probable  indication  of  a  high  degree  of  du     .ty« 

Further  Studies  of  Deleterious  Substanogg, to -Indians. . 

mi      iiim  —m*  1 ■rrnnT|iiiriT  11  --  n  1    ■    mum  1  ■   (n  tm  n     ■  iwnif  w - -~~-t*~~  •- ~~ i— -—- ^— »■».— j^^^-.^_j~.     _ 

(0-36-42?) 

Investigators  R«  La  Schuster 

This  investigation  consists  of  a  study  of  the  freeee-thaw 
durabilities  of  cherts  and  sha.le3  in  Indiana's  gravel  aggregates*  Basic 
information  on  these  mateiidals  is  being  obtained  by  petrographic  and 
other  laboratory  methods  and  an  attempt  is  being  made  to  corr      his 
basic  information  with  the  results  of  freeze-thaw  tests  on  concrete  beams 
containing  snail  percentages  of  the  charts  and  shale 

Investigator:  W©  H»  Gray 

This  investigation  was  concerned  with  studying  the  fatigue 
properties  of  a  lightweight  aggregate  concrete*  An  e;cpanded  shale  aggregate 
was  selected  for  testa  Two  mx  designs  were  used9  one  for  a  "low  strength" 
concrete  and  one  for  a  "high  strength"  concrete©  Cylindrical  specimens 
three  inches  in  dianster  by  six  inches  high  were  cast  from  the  plastic 
concreteo  Many  were  tested  in  static  compression  to  arrive  at  an 
estimate  of  the  ultimate  static  coimpressive  strength  of  each  type  of 


y-m-r.l<-r 


concrota  while  cthera  wore  teci^d  for  fatigue  in  « 

Javols  of  &>,  509  60p  70  and  80  per  cmt  of  the  previ< 

static  ultiJi&te  strength*     A  statically  sound  analysis  v*a3  insured  by 

using  over  40  specimens  for  the  fatigae  .ecimans 

for  the  static  -testing* 

The  data  from  these  tests  on  tha  various  mi:;e3  were  analyzed  and 
coirparsdo     Comparisons  were  also  nads  between  ita  obtained  in  \ 

tasting  program  and  result.  Jar  st  ah  the  fatigue 

properties  of  air-entrained  and  non-air-entrained  normal  ws 
•were  investigated* 

Ec 
Research  mnder  the  direction  of  H»  L-»  ti&.c 

,j^acfr^fi.itheil  ,^bMcn,.ajid_KgI-  ;J2i.    (C— 36~64 

Investigator:     Vo  G«  Stover 

The  effect  of  the  construction  of  a  by-pass  around  a  city  is  the 
subject  of  this  research.  The  effect  on  land  use  and  development,  land 
value g  business,  traffic  flsw*,  traffic  accidents  and  the  general 
community  welfare  are  specific  subjects  of  concern*  The  by-passes  were 
constructed  in  1950  as  non-United  acsess  facilities  of  two  ianss  each* 
h  has  ..  been  constructed  to  four  lassc  of  them  has  been. 

made  limited  access a     The  changes  which  have  occurred  during  the  initial 
construction  and  the  later  construction  are  the  s'jbject  of  this  analysis* 
The  study  will  be  continued  for  several  years  in  an  attempt  to  evaluate 
long-term  effects* 
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Bayly;  Impact  of  an  Interstate  Highway.  (G-36-64B) 
Investigator:  Jo  A„  Fie t char 

The  impact  of  an  Interstate  highway  (Interstate  65  between  Lebanon 
and  Indianapolis J  tirhich  is  on  a  new  location  approximately     lei  but 
about  one-eighth  mils  distance  from  Uc  S*  $2  is  the  subject  of 
The  initial  changes  on  land  use  and  development,  land  value  and  traff5jC 
are  being  investigated  and  will  be  the  specific  subjects  of  this  study* 
Data  on  these  items  and  othsr  factors  are  also  being  collected  a 
data  are  to  be  organized  in  such  a  manner  that  they  can  be 
currant  and  that  additional  studies  of  longer  term  effects  can 
evaluated  at  later  dateso  This  study  is  being  conducted  in  cooperation 
with  the  State  Highway  Department  of  Indiana* 

§&£&3^LJggEy£LMi£fi&    (0-36-6*0 

Investigator:     Vs  G.  Stover,  J*  A»  Fistclaers  G*  A»  Ingram.  R.  L«   Crist, 
and  K»  Gondo 

The  land  ownership^,  laad  value 5  and  land  use  cur 

on  the  remaining  pieces  of  land  after  partial  takings  by  t 

department  are  the  subjects  of  this  research*     The  informat 

will  include  information  on  land  use  and  value  prior  to  the  construction 

of  the  new  highway;  the  situation  with  regard  to  partial  takings e 

including  appraisals  and  damages  paid;  and  information  as  se  and 

value  at  a  later  date,  especially  in  the  event  of  a  sa3s  of  all  or  a  part 

of  the  remainder*     This  study  is  being  conducted  in  cooperation  with  the 

State  Highway  Department  of  Indianao 

Sarlv  Iftpacfr,  of  an  Urban  Hfehwaar_.InproviftBieBfr    (C-36-64D) 
Investigator:     Ko  Gondo 

The  impact  of  an  improvement  to  a  major  urban  arterial  highway  in 
Indiana  on  land  U3e  and  development,  land  value,  traffic  conditions,  and 
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tha  community  are  to  be  studied  in  this  study*     The  early  effects  (during 
construction  and  immediately  after  opening,1  of  thiu  construction  v.il 
studied  and  reported  and  the  data  organized  in  such  a  Kr^riar  as  tc 
facilitate  keeping  current  he  condast  of  later  studies.     The  urban 

improvesasnt  to  bo  studied  is  a  net-;  bridge  and  its  approaches  in  the 
Greater  Lafayette  urban  area*     This  sta-^r  is  being  parfornsd  in 
cooperation  vdth  the  State  Kigfe  ;  of  Indiana 

Research  under  the  direction  of  E»  <J»  Xoder 

Statistical  .Analysis  of,  Soil  f  ■ 
Investigators     Delon  Hampton 

A  statistical  an«  to  deten 

of  soil  test  data  within  a  soil  area  of  known  type.,  second,  a  is 

being  made  of  the  variability  oi  soil 

fori^d  under  the  sama  c  Lens,  but  loca  Les©     The 

data  are  being  gathered  and  a  3  by  the  use  of  3Gil  aschanics  theory  9 

airphotos5  pedology  and  statistics©     Duo  te  the  quantity  of  tasting 
involved  only  the  glac3Ated  portica  of  tha  state  is  being  considered.! 

Investigator:    B«  J«  loder 

A  study  of  f3.e2d.bl3  pavoraent  design  practices  and  their  application 
to  conditions  in  Indianao    Various  theories  of  design  are  teing  evaluated 
under  conditions  and  practices  in  Indiana* 
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Deflection  Measurements  ~  Flexible  Pavement  -  Teat  Road  U«  S,  31  (C~3c-52C; 
Investigator:  R«  De  kalker 

The  project  provides  for  making  deflection  measurers nt  on  the 
flexible  pavemsnts  of  the  U«  S.  31  test  pavement  near  Columbus 9  Irdianso 
The  study  is  intended  to  be  directly  applicable  to  evaluation  of  the  test 
pavercsnt  and  also  to  yield  fundamental  data  on  the  load-deflect:', 
characteristics  of  flexible  pavemsnte* 

Investigator?  T*  P«  McMahon 

This  project  consisted,  of  two  par-fas:  Part  29  was  concerned  with 
the  development  of  a  pressure  sensitive  cell  for  the  measurement 
pressuree  in  subgrade  material  under  paveme        strain  gages 
cemented  to  a.  flexible  diaphragm  were  uged  for  this  purpos3*  Part  II 9 
was  concerned  with  the  msasurGEentp  in  nsodel  studies^  of  the  pressures  in 
a  subgrado  and  the  effects  of  a  layered  system  on  these  pressures* 

af  Certain  Variables. on  the  i 

Investigators  E.  J«  Yoder 

Tliis  is  a  theoretical  study  which  will  attempt  to  evaluate  the 
effect  of  wheel  loads5  tire  pressure  and  other  variables  on  stresses 
and  deflection  of  rigid  and  flexible  pavements*  Data  are  presently  being 
accumulated* 

Repeated  Load  Tests  on  Soil  Aptgrffflate  fr&xturea  (C»36«45Y) 
Investigator:  R«  \u   Johnson 

Repeated  load  tests  are  being  made  on  soil  aggregate  mixes  containing 
a  varying  quantity  of  soil*  Three  levels  of  stress  are  being  considered* 
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Pore  pressure  and  volume  changes  are  measured*     The  soUaag^ 
mixtures  are  those  containing  an  amount  of  soil  to  place  them  at  the 
border  betvreen  choeeive  ai>d  non-cohesive  materials*     The  purpose  of 
study  is  to  evaluate  the  strength  of  such  materials  during  repeated 
loading  tests* 

Ha^ateji  Load  Tests  on  Baise_apd_Sufeba.ge__tjate.rial8.  from  AA.SKO  Test  Road^ 

Investigators     J*  H«  Hay  no  a 

Tests  are  being  conducted  to  evaluate  the  physical  pre;  i  of 

base  course  construction  materials  used  in  the  MSKO  Test  Road*:     Various 
types  of  tests^j  including  repeated  load  tests?  are  being  made  to  ma 
this  evaluation* 

Traffic  Engineering  and  Traffic  Safety  Research 
Research  taidex*  the  direction  of  H*  L*  J&cha«l 

Investigator;     D«  F*  Petty  and  Nsddy  Jcusy 

Since  1941$  periodic  sp3ed  studies  have  been  made  by  tto9  Joint 
Highway  Research  Project  staff  at  several  locations  near  Lafayette*, 
Speeds  are  takan  at  the  same  stations  each  tine  of  free-flowing  traffic 
on  tangent  sections*     In  the  latest  study  performed  in  March  19609  a 
decrease  in  the  average  speed  was  noted  for  both  passenger  cars  and  trucks 
on  two  and  fcur-lana  highways  from  that  found  in  August  1959o     The  decrease 
noted  was  approximately  one  mile  per  houro     The  purpose  of  this  study  is 
to  obtain  the  trending  nature  of  vehicle  speeds  on  the  open  highways 
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Investigator:  De  F»  i'etty 
Annually,  In  August, 
unit  of  the  State  Highway  De 
sample  of  trucks  are  oc 
which  conducts  such  stt 
Public  Roads,  These  studies 
and  weights  of  the  various  < 

single  unit  trades  had  sli$ 
that  both  the  speed  and  weigl 
that  in  1958»  The  latt 
aid  one  thousand  pounds? 
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the 

:o  evaluate  tlie 
j  of  trucks  which  use  the  I. 
Kiicated  that  the  spsed  i  of 

screased  from  in  19. 

sultipls-ainit  trui  isod  oi 

s  wa 


iialj.  comraar 


sdt    A  major  i 
d  to  a  details 


highwaj  ing 


Slgi 

as  reside 

msnt  was 

was  also 

with  spaed  licdt  signs  e 

of  drivers^  and  with  speed  licit  signs  erected  on  the  basis  of  a  lower 

percentile  speed*     The  effect  on  speed  of  development  was  found  to  be  very 

variable  but  no  specific  results  were  obtainedo     Speed  was  found  to  not  be 

affected  by  the  placement  of  speed  limit  signs* 


Lqcat&Qg  Slippery  Paveigint  Sites  frqia  Accident  Anajtysjig     (C~36~59S) 
Investigator:    V*  G«  Stover 

The  accident  reports  of  accidents  which  occurred  on  the  major 

highways  in  ten  counties  of  Indiana  ware  analyzed  to  determine  if  ths 

location  of  slippery  surfaces  could  be  found*     Information  on  the  accident 

reports  which  wa3  found  to  be  most  useful  was  that  which  indicated  if 

skidding  had  occurred  anytime  during  the  accident  and  the  location  of  the 

accident*     It  was  found  that  a  statistical  analysis  of  this  information 

could,  with  good  accuracy;,  locate  slippery  surface  sites*     Slippery  3ites 

thus  indicated  in  the  ten  counties  were  also  subjected  to  measurement 

of  their  slipperiness  by  the  stopping  distance  method  and  an  excellent 

correlation  was  noted* 

jLvaluation ,  of  J-la,1.or_urbsaq_  Intersgctiona     (  G-36-17T) 
Investigator:    W.  \h  Schenler 

The  purpose  of  this  research  develop  a  measure  forxelatively 

rating  the  capability  of  a  major  int.  ask  of 

handling  traffic*     The  rating  will  consider  the  service  and  structui 
aspects  of  the  intersection  and  should  iful  in  determining  t 

priority  cf  improvement     At  present  this  research  is  restricted  to  at-grade 
intersections  which  are  signalised  and  a  rating  is  being  developed  which 
rates  those  elements  of  the  intersections  which  effect  the  comfort^  safety s 
and  ease  of  the  motorist  in  traversing  the  intersection*     The  delay 
encountered  by  the  motorist  at  the  intersection  is  being  used  as  a 
measure  of  the  adequacy  of  the  service  provided  by  the  intersection* 

Investigator:     F«  D»  Millesr 

The  purpose  of  this  study  is  to  investigate  the  school  children 
crossing  problem  in  Indiana  and  to  evaluate  the  economic  and  safety 
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characteristics  of  the  various  methods  of  school  children  crossing  prot 
Various  mathods  of  warning  drivers  of  school  children  crossings  will  b 
studied  relative  to  their  effect  on  the  speed  of  motorists  as  thsy  app 
such  crossingsc  The  cost  and  value  of  traffic  guards,  crossing  signs, 
overpasses  and  other  means  of  protection  are  also  to  be  investigated* 

Social  Research  Pro.;;s: 

Study  of  Runoff .  FromJSistll  l.aterajhieds  for^-ghway  JDrajnaflB, .Design  fot 
Indiana    (C-36-62A; 

Investigator:     I»  Pa  Vixx  ztider  the  direction  of  J«  ¥.  Dellsur 

The  purpose  of  the  research  is  to  study  the  hydrology  of 

sheds  less  than  100  square  miles  throughout  the  State  cf  Indiana,,  to 

improve  the  existing  mathods  for  estimating  the  runoff  from  these 

watersheds,  and  to  improve  the  existing  nathods  of  design  of  highway 

drainage  structures  servicing  small  watershed 

Runoff *  rainfall  and  geomorphological  data  are  being  collected^ 

and  their  statistical  analysis  is  ia  progress*     The  study  of  the 

hydrodynamics  of  unsteady  overland  flew  is  also  in  progress* 

I-ftrdraulios  .of  Riy$T..  J^fW,, -Hader, &g££L$2&$M&    (C-3e-62B) 

Investigator:     P«  F«  Biery  and  H*  J.  Owen  under  the  direction  of 
J„  \n  DsIIqut 

The  purpose  of  the  research  is  to  study  systematically  the 

hydraulic  efficiency  of  waterways  under  arch  bridges,  to  provide  a 

criterion  for  determining  the  proper  clear  span  of  arch  bridges  so  as 

to  compensate  for  the  loss  of  efficiency  at  high  flows 9  and  to  provide 

a  asthod  for  computing  the  backwater  upstream  of  arch  bridgssc 
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Pee  :*tag3  Advice  the 

developjnent  of  thj  Ing  ci'iv 

Valparaiso  Advice  and  counsel  on  pari 

and  thoroughfare  requirements  of  the 

city.     Suggest: 

Plainfiald         Advics  and  counsel  on  the  improvanEnt 
planning  of  sti 

Chesterton         Advice  and  counsel  on  the  provision  for 
and  tho  planning  of  parking  facilities 
and  artorial  otroatsa     Suggaoticns  for 
improvements  i»  Chastarton  '.rare  .mads* 

Lafayette  Assisted  in  the  preparation  of  a  major 

artorial  system  and  in  the  preparation 
of  a  program  of  improveioBnts* 
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6 
9 

10 
11 


h'est  Lafayette  Advice  and  counsel  en  th3  traffj 
streetj,  and  parking  problems  of 


■ 


Tippecanoe 

County 


Terre  Haute 


Counties 


Preparation  of  a  county  highway 
classification  and  road  numbering 
system* 

Request  for  assistance  on  traffic 
reviewed*     Assistance  offered,     No 
followed. 

Advice  and  counsel  on  the  identifi 
of  the  roads  within  the  county.     A 
large  amount  of  activity' h&3  beeB 
guided  in  this  area  in  c 
the  Highway  Ejcbensi . 
for  Indiana  Counties 


d  Research  Project 
oh tain  the  sc 


The  procedure  for  a  city  of  county  t 
the  Unit  are  well  established  and  ail  ;..  for  services  to  date 

have  been  quickly  fulfilled*     Acceptance  of  some  of  the  .  ;es  has 

been  rejected  in  a  few  cases  Tvhere  the  city  did  not  i  -_d  i} 

funds  required* 
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Millar,  F.  D* 

Graduate  Aasiotsat 

Mcaveazadeh,  Fo 

Graduate  Assistant 

February  1,  196C 

Partis,  Marls  (2) 

Research  Engineer 

March  1,  1946 

Petty,  D.  Fo 

Research  Assistant 

February  1,  1959 

Sehaub,  J.  H« 

Research  Assistant 

July  1,  1957  <D) 

Seher.ler,  Wo  Wo 

Graduate  Assistant 

July  20,  1959 

Schuster,  R.  L* 

Research  Engineer 

Scudierij,  P,  F* 

Graduate  Assistaisfc 

Juna  1,  I960 

Stover,  V«  G« 

Graduate  Assistant 

September  1,  1953 

lerrol,  E.o   Lc 

Graduate  Assistant 

February  1,  IS 

TsiOj.  Lo   C« 

Graduate  Assistant 

sspteiacor  X,  i/^> 

Waller,  R»  D« 

Research  Assistant 

^nb^Kber  15-  195' 
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February  16,  1959 

Woods,  So  B»  (4) 

Directed 
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?j„       -r       p 

Graduate  Assistant 
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Research  Engineer 

February  1,  1953 

3 

Research  Engineer 

September  1,  1949 

(1)    Assistant  Professor 

(3)    Professes? 

(2)     Associate  Professor 

(h)    Sfead 

E) 


Aft  Resigned  V&&  31s  1957  and  reappointed  September  1,  1957,  then  resigned 
June  14$  195^  and  reappointed  January  22e  1959« 

B«  Resigned  June  30*  1956  and  reappointed  February  1,  1953* 

C»  Resigned  August  18,  1941  and  reappointed  August  1$  1949« 

Do  Resigned  July  31e  1957  and  reappointed  September  1,  1958. 

Eo  Resigned  June  30,  1955  and  reappointed  August  1,  195?o 

Fo  Resigned  December  318  1947  and  reappointed  September  1,  1949. 
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100 
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946 

- 

33 

«  17 
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110 
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Tt»r*«^      TQCC 
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40 

1  >56 

4C1P 

-  442P 

July  1955 

136 

41 

4 

Dee, 

1957 

fc43P 

-  472P 

July  1956 

-  June  1957 

139 

43 
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Z':.-2> . .'  a 

X  7 . '  w 
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°*     Jv/" 

July  1957 

-  June  1958 

141 

44 
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...Ma:' 

19  >0 

510JL 

-  June  I??? 

*  Also  see  EES  Bulletin  No,  99  which  covers  a  complete  list 
cations  1-122F„  These  Bulletins  contain  summaries  of  the 
search  projects  as  wall  as  soma  information  on  the  pu 
the  staff.  The  Abstracts  Bulletin  Initiated  in  1956  cont 
abstract  of  each  stafi  public 
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137 

42 
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44 

Bull 


'ay  Research  Project, 


537P  «A  Study  of  Highway  Tr&n< 
Research  Staffs  Joint 
Purdue  University g   1959 o 


538P  "Polishing  Characteristics  of  Mi' 
and  Ro  Wo  Lounsbury 
Prevention  Conference 
Reprint  No0  l60)c 

539P  "The  Impact  of  Selena 
the  American  So 

IQ^Q  fC-tv-tl  En*Hv>r 


540P 


aerie t  u 

Engineer 


Skid 

n  ASTM,1 

II  Ky 

K      P 

Woods s 

Pro. 

■  Testis, 

3  '   '.  .   A 

Noo 

l63)o 

3,  Volo 

59, 

pp.  37= 

"*♦"'•  * 

[Cm  "—"  —  Q 

Lo  Michael, 

:olf 

Pure 

it.    o 

164)  c 

PPo 

541P  "The  Effects  of  Fi-eesing  and  Thawing  of  Prestressed  Concrete," 
by  F»  Eo  Muaieh  and  Me  Jo  Gutsswiller,  Proceedings  of  the  45th 
Annual  Road  Schools  Purdue  University,,  Extension  Series  No0  100o 
Volo  44,  No,  Zs   ppo  113"130„  March  i960  (Civil  Engineering  Re= 
print  No,,  165)  o 

542P  "Hydraulics  of  River  Flow  Under  Arch  Eridges,  A  Progress  Report," 
by  Ho  J.  Owen,  A,  Sooky,  S0  To  Husain  and  Jo  Wo  Dellaur,  Proceed- 
ings of  the  45th  Annual  Road  School,  Purdue  University*  Extension 
Series  No0  100?  Volo  44,  No»  2,  pp«  100-112,  March  I960  (Civil 
Engineering  Reprint  No0  166) 0 


31 


543P  "Testing  Open=Graded  Bitumino* 
by  R0  A.  Hannan  and  Goet 
Road  School,  Purdue  Universitj 
Koo  2,  ppo  84-99,,  March  I960  ( 

544P  "An  Analysis  of  High  Accident 
Michael,  Proceedings  of  the  45 
sity,  Extension  Saris s  No„  IOC 
I960  (Also  Traffic  Safety  Rest 
1959)  (Civil  Engineer!: 

545P  "Tri&xial  Testing  of  Bituminoi 


y  Ho   Ho  Bl; 


by  Wo  He 


Reprint  No0  172) « 

"The  Rheological  Gharacteristi;s  of  a  Sand- 
Lo  E0  Wood  and  V/e  HQ  Gceta,  Proceeding 
Asphalt  Paving  T«  ?pu 

Engineering  Reprfnt  No*  173) o 


bion  of  Pavement. 
'  etia  219 .,  H? 


n*on%  Do   v/o 


KOo  1/4J 


543?  "Mechanics  of  Contin 

Mo  Mo  Miller,  Jr.  and  M 
Research  Board,  Was 

Engineering  Reprint  No0 


rete  Pavements,"  by 


ement  of  Final  Pay  Quantities  in 

Highway 

submitted       faculty  of  Pur 

due  Univer 

son  in  partial  fulfillment  of  th 

e  require- 

Master  of  Science  in  Civil  Engi 

549P  "Photograsmetrie  Meai 
Construction,"  A  thai 
sity  by  Russell  RD  Ji 
merits  for  the  degree 
January  1960o 

550?  "The  Effect  of  Density  on  brength  Properties 

ox  Bituminous  Concrete,"  A  Thesis  suomitted  to  the  faculty  of 
Purdue  University  by  John  H»  Bonnie  in  partial  fulfillment  of  the 
requirements  for  the  degree  of  Master  of  Science  in  Civil  Engineer- 
ing, January  I960* 

551P  "A  Laboratory  Investigation  of  the  Phenomenon  of  Friction  as 

Applied  to  Fine-Texbured  Bituminous  Paving  Mixes,"  A  thesis  sub<= 
sitted  to  the  faculty  of  Purdue  University  by  Jack  E»  Stephens 
in  partial  fulfillment  of  the  requirements  for  the  degree  of 
Doctor  of  Philosophy,  August  1959° 


>2 


552?  "Design  of  a  Pressure  I 
in  the  Subgrade  of  a  K 
to  the  faculty  of  Purdi 
fulfillment  of  the  reqi 
August  1959 o 


•'Locating  Sllppe 

>ry  Highway 

A  thesis  submit t 

,ed  to  the  fac 

Go  Stover  in  par 

of  Master  of  Sci 

In  Suburban  Area  ": 


plication  of  the  Hveea 
Graded  Bituminous  Mixtures,"  i 
of  Purdue  University  by  Rc  Ac 

of 


"Design  and  Construe 

of  Semi-Circular  Con  Btangu] 

A  thesis  submitted  to  the  faculty  o:  ne  Universi;;  by  H 

Owen  in  aactial  fulfillment  of  th  asnts  for  t      j*ee 

of  Master  of  Sci  ,  January  196C 


557P  "Soil-  Engineering  Problems  en  h  Short 

Re:'      by  Ko  Bo  Iv      R„  W.  J»  Pry: 

9,  Volo  60,  American  Railway  Engineering  A 
February  1959 

553P  "Investigation  of  Banded  Sediments  Along  St*  Lawren:       ihow 
in  Quebec,"  by  K0  B0  Woods  and  R„  W.  Jr  Fryer,  Special  Technical 
Publication  No6  239,  American  Society  for  TeBting  Materials, 
ppc  55-70,  1958. 

559P  Highway  Engineering  Handbook.  Editor-in-Chief,  K.  Bo  Woods, 

McGraw-Hill  Book  Company,  New  T<       h  I96O0  (Wo  Ho  Goetz  was 
an  associate  editor  and  contributors  from  the  JHRP  staff  were 
Wo  Ho  Goets,  Jo  Fo  McLaughlin,  Hc  L»  Michael,  R.  D»  Miles, 
Ro  Do  Walker,  Eo  Jo  Yoder,  and  Ko  Bc  Woods) 

560P  "Effect  of  Pavement  Type  and  Composition  on  Slipperinosa  -  A 

Summary  of  Research  in  Indiana,"  Harold  L0  Michael,  Proceedings, 
First  International  Skid  Conference,  Virginia  Council  of  Highway 
Investigation  and  Research,  Charlottesville,  Virginia,  August 
1959o 
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